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PROBLEM TO BE SOLVED: To provide a surface light source device capable of emitting 
illumination light from a light source in the front and reflecting outside light coming from the 
front and emitting again it in the front. 

SOLUTION: This surface light source device has a lightguide 1 forming the front in a 
stairs-shaped surface 2, taking in illumination light from an incident edge surface 1a and 
emitting from plural differential step surfaces 2b of the stairs-shaped surface 2; an outside 
light reflecting surface 3a installed on plural step surfaces 2a of the stairs-shaped surface 
2 of the lightguide 1 and reflecting outside light coming from the front; a light source 5 
installed on the side of the lightguide 1 so as to face the incident edge surface; and a light 
control plate 8 arranged in the front of the lightguide 1, taken in the outside light coming 
from the front, emitting it to the rear, taking in the outside light reflected with the outside 
light reflecting surface 3a from the rear, emitting it in the front, taking in illumination light 
coming from the plural differential step surfaces of the lightguide 1 from the rear, 
scattering the light, then emitting in the front. 
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:Claim(s)] 

.Claim 1] The transparent material which an end side is made into incidence ****, 
s formed in the echelon form-like side which consists of two or more level 
difference sides where the front connects two or more **** and these **** at 
east, takes in the illumination light from said incidence ****, and is emitted from 
said two or more level difference sides, The outdoor daylight reflective surface 
/vhich reflects ahead the outdoor daylight which is prepared in a different field 
rom said level difference side of said transparent material, and enters from the 
ront, Make the back counter the light source which said incidence **** was 
nade to counter the side of said transparent material, and has been arranged, and 
:he front of said transparent material, and it is arranged. While taking in the 
Dutdoor daylight which enters from the front from the front, acting to the back as 
dei, taking in the catoptric light of said outdoor daylight reflected by said outdoor 
daylight reflective surface from the back and being emitted to the front Field light 
squipment characterized by having the Optical Control Sub-Division board which 
said illumination light emitted from said two or more level difference sides of said 
iransparent material is taken in from the back, and the light is scattered, and is 
emitted to the front. 

.'Claim 2] Said outdoor daylight reflective surface is field light equipment 
according to claim 1 characterized by being formed with two or more reflective 
Urns prepared on said two or more **** of said transparent material, respectively. 

Claim 3] Said outdoor daylight reflective surface is field light equipment 
iccording to claim 1 characterized by being formed with the reflective film 
>repared in the whole back of said transparent material. 

Claim 4] Said Optical Control Sub-Division board has the transmission axis which 
net in the direction which inclined in the predetermined direction at an angle of 
redetermined to the ****. It acts as Idei, without scattering the light which 
inters by the incidence angle of predetermined angle within the limits from the 
Jirection in alignment with said transmission axis. It has the selection dispersion 
characteristic which the entering light is scattered and is emitted from other 
Erections. Field light equipment according to claim 1 characterized by arranging 
his Optical Control Sub-Division board towards the incidence **** direction of 
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aid transparent material to **** of two or more **** of said transparent 
naterial in the gap direction of said transmission axis over the aforementioned " 
nethod line in that front. 

Claim 5] [ the board / a scattering layer with an oblong filmy photic region along 
>ne way ] while two or more rows of said Optical Control Sub-Division board are 
nutually formed in parallel as a boundary layer The interface of the both-sides 
;ide of each of that photic region and said scattering layer forms a slope which 
nclined in the predetermined direction at an angle of predetermined to **** of 
;aid Optical Control Sub-Division board, respectively. It acts as Idei, without 
scattering the light which enters into said photic region by the incidence angle of 
redetermined angle within the limits from [ which met in the inclination direction 
>f the interface of the both-sides side of said photic region, and said scattering 
ayer ] a transmission axis. It has the characteristic of scattering the light which 
inters into said photic region by said scattering layer, and emitting it from other 
directions. Field light equipment according to claim 1 characterized by arranging 
:his Optical Control Sub-Division board towards the incidence **** direction of 
said transparent material to **** of two or more **** of said transparent 
naterial in the gap direction of said transmission axis over the aforementioned 
nethod line in that front. 

[Claim 6] Are within the limits whose inclination angle of said transmission axis 
over **** of said Optical Control Sub-Division board is 40 to 80 degrees, and said 
outdoor daylight reflective surface receives the back of said Optical Control Sub- 
Division board. Field light equipment according to claim 4 or 5 which inclines so 
that an interval with the back of said Optical Control Sub-Division board may be 
narrowed toward the direction which keeps away from incidence **** of said 
transparent material, and is characterized by being within the limits whose 
inclination angle of said outdoor daylight reflective surface over **** of said 
Optical Control Sub-Division board is 60 to 80 degrees. 

[Claim 7] The reflectance of outdoor daylight said light source is equipped with a 
Lighting Sub-Division luminosity control means to control the luminosity of the 
illumination light emitted from this light source, and according to said outdoor 
daylight reflective surface, Field light equipment according to claim 1 
characterized by setting up the luminosity control condition of said illumination 
light by said Lighting Sub-Division luminosity control means so that the luminosity 
of the light emitted ahead of field light equipment may serve as a luminosity range 
beforehand defined according to the illumination of external environment. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the field light equipment which 
combines the function to emit the illumination light from a light source ahead, and 
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he function which is made to reflect the outdoor daylight which enters from the 

ront, and is emitted ahead. 

0002] 

Description of the Prior Art] For example, there are some which are called a 
;idelight type as field light equipment used for the backlight of the display device 
equipped with the nonluminescent type display object which controls and displays 
he penetration of the entering light from the outside like a liquid-crystal-display 
jlement etc. 

0003] This sidelight type field light equipment consists of light sources which 
>mit the illumination light arranged in the side of **** which takes in the light of 
he light guide plate which takes in light from **** and emits that light to the 
ront, and this light guide plate conventionally. In addition, a direct tubular 
luorescence lamp or a direct tubular neon bulb, EL (electro RUMINE sense) 
>hotogen, the LED array that aligned two or more LED(s) (light emitting diode), 
itc. are used for said light source. 

0004] Generally the plate-like transparent board which consists of acrylic resin 
$tc. is used for said light guide plate, it is considered as the incidence **** from 
vhich an end side takes in the illumination light from said light source at least, and 
he whole front is made into the Idei side of the light taken in from said incidence 

0005] leading this light guide plate in the light guide plate length direction; taking 
n the illumination light from said light source from said incidence and 
carrying out total internal reflection of that illumination light according to the 
nterface of the front of a light guide plate and the back, and the open air (air) — 
hat front — it is mostly emitted ahead from the whole region. 
0006] 

Problem to be solved by the invention] by the way, [ field light equipment / the 
Jisplay device made into backlight ] There is a what is called 2 way display type 
hing which displays both what always performs a penetrated type display using 
he illumination light from field light equipment, the reflected type display using 
>utdoor daylight, such as available light and indoor light, and the penetrated type 
Jisplay using the illumination light from said field light equipment. 
.0007] [ said 2 way display device ] when the outdoor daylight of sufficient 
>rightness is obtained When the reflected type display which uses outdoor 
Jaylight without acting as Idei of the illumination light from said field light 
equipment is performed and the brightness of outdoor daylight runs short By 
jcting as Idei of the illumination light from said field light equipment, and 
)erforming simultaneously the reflected type display using outdoor daylight, and 
he penetrated type display using the light from said field light equipment When 
he insufficiency of the screen luminosity by said reflected type display is 
compensated by said penetrated type display and outdoor daylight is not obtained 
3 erform the penetrated type display using the light from said field light equipment, 
»nd [ this 2 way display device ] While being able to display under the environment 
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>f any brightness When the outdoor daylight of sufficient brightness is obtained, in 
>rder not to act as Idei of the illumination light from said field light equipment, it' 
las the advantage that there is little power consumption and it ends compared 
vith what always performs a penetrated type display using the illumination light 
rom field light equipment. 

'0008] However, since conventional field light equipment takes into said light guide 
)late the illumination light from the light source arranged in the side of a light 
juide plate from the incidence **** and is only what emits the illumination light 
ahead from the front of said light guide plate, For example, in order to have 
constituted 2 way display device mentioned above, the transflective light reflector 
nust be arranged at the back of nonluminescent type display objects, such as a 
iquid-crystal-display element, and said field light equipment must be arranged 
Dehind this transflective light reflector. 

]0009] This invention aims at offering the field light equipment which can be made 
:o be able to reflect the outdoor daylight which enters from the front, and can be 
3mitted ahead while it emits the illumination light from a light source ahead. 
0010] 

[Means for solving problem] An end side is made into incidence **** at least, and 
the field light equipment of this invention is formed in the echelon form-like side 
where the front consists of two or more level difference sides which connect two 
or more **** and these ****. The transparent material which takes in the 
illumination light from said incidence ****, and is emitted from said two or more 
level difference sides, The outdoor daylight reflective surface which reflects 
ahead the outdoor daylight which is prepared in a different field from said level 
difference side of said transparent material, and enters from the front, Make the 
back counter the light source which said incidence **** was made to counter the 
side of said transparent material, and has been arranged, and the front of said 
transparent material, and it is arranged. While taking in the outdoor daylight which 
enters from the front from the front, acting to the back as Idei, taking in the 
catoptric light of said outdoor daylight reflected by said outdoor daylight reflective 
surface from the back and being emitted to the front It is characterized by having 
the Optical Control Sub-Division board which said illumination light emitted from 
said two or more level difference sides of said transparent material is taken in 
from the back, and the light is scattered, and is emitted to the front. 
[001 1] [ namely, the outdoor daylight which the field light equipment of this 
invention enters from that front, is taken into said Optical Control Sub-Division 
board from that front, and is emitted to the back of this Optical Control Sub- 
Division board ] While reflecting according to said outdoor daylight reflective 
surface, taking the catoptric light into said Optical Control Sub-Division board 
from the back and being ahead emitted from the front Take the illumination light 
from said light source into said transparent material from that incidence ****, act 
as Idei from two or more level difference sides of this transparent material, and 
that light is taken into said Optical Control Sub-Division board from that back. 
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^ou.make it scattered about with this Optical Control Sub-Division board, and it 
3 ahead emitted from that front, and according to this field light equipment, while 
smitting the illumination light from a light source ahead, the outdoor daylight which 
inters from the front can be reflected and it can be emitted ahead. 
0012] When [ therefore, ] the outdoor daylight of sufficient brightness is obtained 
iccording to this field light equipment When it acts as Idei only of the catoptric 
ght of outdoor daylight, without making a light source turn on and the brightness 
>f outdoor daylight runs short When the shortage of luminosity of the catoptric 
Ight of outdoor daylight is compensated by said illumination light and outdoor 
laylight is not obtained by making said light source turn on and emitting both 
lumination light from the catoptric light and said light source of outdoor daylight, 
he illumination light from said light source can be emitted. 
0013] 

Mode for carrying out the invention] The transparent material emitted from two 
>r more level difference sides of the front which the field light equipment of this 
nvention took in the illumination light from incidence **** as mentioned above, 
md was formed in the echelon form-like side, The outdoor daylight reflective 
surface established in a different field from said level difference side of said 
ransparent material, and the light source which said incidence ***%was made to 
;ounter the side of said transparent material, and has been arranged, While make 
he back counter the front of said transparent material, and it is arranged; and 
aking in the outdoor daylight which enters from the front from the front, acting to 
he back as Idei, taking in the catoptric light of said outdoor daylight reflected by 
;aid outdoor daylight reflective surface from the back and being emitted to the 
ront While taking in from the back said illumination light emitted from said two or 
hore level difference sides of said transparent material, being characterized by 
laving the Optical Control Sub-Division board which the light is scattered and is 
jmitted to the front and emitting the illumination light from said light source ahead 
The outdoor daylight which enters from the front can be reflected and it can be 
jmitted ahead. 

0014] When the outdoor daylight of sufficient brightness is obtained according to 
his field light equipment When it acts as Idei only of the catoptric light of outdoor 
laylight, without making a light source turn on and the brightness of outdoor 
laylight runs short When the shortage of luminosity of the catoptric light of 
>utdoor daylight is compensated by said illumination light and outdoor daylight is 
lot obtained by making said light source turn on and emitting both the catoptric 
ight of outdoor daylight, and the illumination light from said light source Since the 
llumination light from said light source can be emitted, 2 way display device which 
lisplays both the reflected type display using outdoor daylight and the penetrated 
ype display using the illumination light from field light equipment can be 
constituted without using a transflective light reflector. 

.0015] In this field light equipment, [ said outdoor daylight reflective surface ] By 
>reparing a reflective film on **** of the plurality of said transparent material, 
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esp'ectively, or preparing a reflective film in the whole back of said transparent 
naterial It is desirable to form in two or more said **** top or the transparent * 
naterial back, by doing in this way, most outdoor daylight which enters from the 
ront of said Optical Control Sub-Division board can be reflected without Ross, 
md the catoptric light can be emitted from the whole front of said Optical Control 
Sub-Division board. 

0016] Furthermore, said Optical Control Sub-Division board has the transmission 
ixis which met in the direction which inclined in the predetermined direction at an 
mgle of predetermined to the ****, for example. What has the selection 
Aspersion characteristic which it acts as Idei, without scattering the light which 
inters by the incidence angle of predetermined angle within the limits from the 
iirection in alignment with said transmission axis, and the light which enters from 
)ther directions is scattered, and is emitted is desirable. 
0017] Moreover, [ the board / a scattering layer with an oblong filmy photic 
egion along one way ] while two or more rows of said Optical Control Sub- 
Division board are mutually formed in parallel as a boundary layer The interface of 
:he both-sides side of each of that photic region and said scattering layer forms a 
slope which inclined in the predetermined direction at an angle of predetermined 
co of said Optical Control Sub-Division board, respectively. It may act as 

Idei, without scattering the light which enters into said photic region by the 
ncidence angle of predetermined angle within the limits from [ which met in the 
inclination direction of the interface of the both-sides side of said photic region, 
and said scattering layer ] a transmission axis, and may have the characteristic of 
scattering the light which enters into said photic region from other directions by 
said scattering layer, and emitting it. 

[0018] And when using the Optical Control Sub-Division board which has the 
characteristic of one of the above, it is desirable to arrange the gap direction of 
said transmission axis over the aforementioned method line [ in / for this Optical 
Control Sub-Division board / that front ] towards the incidence **** direction of 
said transparent material to **** of two or more **** of said transparent 
material. 

[0019] Thus, if the Optical Control Sub-Division board which has the 
characteristic of one of the above is arranged as mentioned above to said 
transparent material Since the illumination light which it is taken into said 
transparent material from the incidence ****, and is emitted from said two or 
more level difference sides enters from the direction which intersects said Optical 
Control Sub-Division board to the transmission axis, Most illumination light 
emitted from two or more level difference sides of said transparent material can 
be scattered with said Optical Control Sub-Division board, and it can be emitted 
ahead. 

[0020] [ moreover, the light which acted to the back of said Optical Control Sub- 
Division board as Idei without being entered and scattered about by the incidence 
angle of predetermined angle within the limits from / of this Optical Control Sub- 
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division board / a transmission axis from the front of said Optical Control Sub- 
Division board among the entering outdoor daylight ] While it is reflected by said 
)iitdoor daylight reflective surface, changing direction, entering from the direction 
vhich intersects said Optical Control Sub-Division board to that transmission 
ixis, being scattered about with this Optical Control Sub-Division board and 
jmitted to that front Since it is scattered about with said Optical Control Sub- 
Division board, and it acts to the back as Idei, it is reflected in the various 
Jirections by said outdoor daylight reflective surface and the outdoor daylight 
vhich entered from other directions is emitted to the front in response to a 
dispersion operation of said Optical Control Sub-Division board, most outdoor 
laylight which enters from the front can be scattered, and it can be emitted 
ihead. 

0021] Therefore, the illumination light from said light source and the catoptric 
ight of the outdoor daylight which enters from the front can be diffused broadly, 
md it can act ahead as Idei, and they can make large luminance distribution of the 
jutgoing radiation light. 

0022] [ the directions ] although the main outgoing radiation directions of the 
jatoptric light which is reflected by said outdoor daylight reflective surface, is 
scattered about with said Optical Control Sub-Division board in thistfield light 
jquipment, and is emitted to that front are decided by direction of the 
iransmission axis of said Optical Control Sub-Division board, and the inclination 
angle of said outdoor daylight reflective surface When arranging said Optical 
Control Sub-Division board as mentioned above to said transparent material, the 
nclination angle of said transmission axis over **** of said Optical Control Sub- 
Division board is carried out within the limits of 40 to 80 degrees. In the outdoor 
daylight reflective surface established in a different field from said level difference 
>ide of said transparent material, the back of said Optical Control Sub-Division 
)oard is received. If it is made to incline so that an interval with the back of said 
Optical Control Sub-Division board may be narrowed toward the direction which 
ceeps away from incidence **** of said transparent material and the inclination 
angle of said outdoor daylight reflective surface over **** of said Optical Control 
Sub-Division board is set up within the limits of 60 to 80 degrees It can be made 
:o mainly act in the direction which inclined in the **** direction by the side of 
opposite 5 to 60 degrees to incidence **** of said transparent material as Idei of 
:he catoptric light of said outdoor daylight to **** of said Optical Control Sub- 
Division board. 

0023] Moreover, the reflectance of outdoor daylight make a Lighting Sub-Division 
uminosity control means to control the luminosity of the illumination light emitted 
:o said light source from this light source in this field light equipment have, and 
according to said outdoor daylight reflective surface, When it is desirable to set 
jp so that the luminosity of the light emitted ahead of field light equipment may 
>erve as a luminosity range beforehand defined according to the illumination of 
external environment and it carries out the luminosity control condition of said 
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lumlnatidn light by said Lighting Sub-Division luminosity control means in this 
✓ay Also when emitting only the catoptric light of outdoor daylight, without making 
i light source turn on in the environment where the outdoor daylight of sufficient 
trightness is obtained Also when compensating the shortage of luminosity of the 
;atoptric light of outdoor daylight by said illumination light by making said light 
;ource turn on in the environment which runs short of the brightness of outdoor 
laylight, and emitting both illumination light from the catoptric light and said light 
;ource of outdoor daylight Moreover, also when emitting the illumination light from 
;aid light source in the environment where outdoor daylight is not obtained, 
iccording to the illumination of said environment, the light of suitable luminosity 
;an be emitted to the environmental illumination. 
0024] 

Working example] Drawing 1 - drawing 3 show the 1 st example of this invention, 
Jrawing 1 is the side view of field light equipment, and drawing 2 is some enlarged 
drawings of drawing 1 . 

X)025] The field light equipment of this example is equipped with the transparent 
material 1 , the light source 5 arranged in the side of this transparent material 1 , 
and the Optical Control Sub-Division board 8 arranged at the front side of said 
iransparent material 1 . 

]0026] Said transparent material 1 is a transparent board which consists of acrylic 
-esin etc., and is made into incidence **** 1 a from which the end side takes in 
:he light from said light source 3. 

10027] Moreover, **** 2a to which the front of this transparent material 1 
Decomes low gradually toward said incidence **** 1a side to the other end side 
^the interval, the back of a transparent material 1, is narrowed), which was formed 
like and which is parallel plurality mutually, It is formed in the echelon form-like 
side 2 of the minute pitch which consists of two or more level difference sides 2b 
which connect these **** 2a, and the back is a flat side. 

[0028] Two or more **** 2a of said echelon form-like side 2 are almost parallel to 
the back of a transparent material 1 . And it is the oblong flat side which meets 
crosswise [ of said transparent material 1 ] (the length direction of incidence **** 
1a). On these **** 2a, the specular reflexion film 3 which consists of a vapor 
deposition film of high reflectance metal, such as aluminum or silver, over the 
whole **** is formed, respectively, and the outdoor daylight reflective surface 3a 
is formed with these reflective films 3. 

[0029] [ moreover, two or more level difference sides 2b of said echelon form-like 
side ] **** which rises from 90 degrees or it at a slightly large angle to said **** 
2a — it is the standup side of small height and these level difference sides 2b are 
the Idei sides of the illumination light taken in from said incidence **** 1a in the 
transparent material 1 , respectively. 

[0030] Furthermore, it migrates to the whole back and the specular reflexion film 
4 which consists of a vapor deposition film of high reflectance metal, such as 
aluminum or silver, is formed in the back of said transparent material 1. 

httD://dossier1.iDdl.nciDi.ao.iD/cai-bin/tran web cai eiie?u=httD%3A%2F%2Fdossier1%2... 28-09-2006 



P.200Q- 106021, A [CLAIM + DETAILED DESCRIPTION] Page 9 of 27 

0031] While this transparent material 1 takes in the illumination light from the 
ghtsource 5 arranged in that side from said incidence **** 1a and emitting that 
ght from two or more level difference sides 2b of the echelon form-like side 2 of 
he front of a transparent material It reflects towards the front according to the 
>utdoor daylight reflective surface 3a which consists of a reflective film 3 in which 
he entering outdoor daylight was prepared on two or more **** 2a of said 
schelon form-like side 2 from the front. 

0032] Moreover, said light source 5 is what emits the illumination light towards 
icidence **** 1a of said transparent material 1. The photogens 6, such as a 
lirect tubular fluorescence lamp or a direct tubular neon bulb, EL (electro 
^LIMINE sense) photogen, and a LED array that aligned two or more LED(s) (light 
jmitting diode), It consists of a reflector 7 made to reflect the synchrotron orbital 
adiation from this photogen 6, and this light source 5 makes the side of said 
ransparent material 1 counter that incidence **** 1a, and is arranged. 
0033] [ the Optical Control Sub-Division board 8 arranged at the front side of 
;aid light guide plate 1 ] on the other hand While taking in the outdoor daylight 
vhich enters from the front from the front, acting to the back as Idei, taking in the 
;atoptric light of said outdoor daylight reflected by the outdoor daylight reflective 
surface 3a on two or more **** 2a of said transparent material 1 from the back 
ind being emitted to the front Said illumination light emitted from said two or 
nore level difference sides 2b of said transparent material 1 is takenrin from the 
>ack, and it has the function which the light is scattered and is emitted to the 
ront. 

'0034] Drawing 3 is some side views of said Optical Control Sub-Division board 8, 
ind [ this Optical Control Sub-Division board 8 ] Have the transmission axis P 
vhich met in the direction which inclined in the predetermined direction at an 
ingle of [ theta ] predetermined to the **** H, the light which enters by the 
ncidence angle in the predetermined angle range phi from the direction in 
alignment with said transmission axis P is made to penetrate, and it consists of an 
optical film which has the selection dispersion characteristic of scattering the 
ncidence light from other directions. This Optical Control Sub-Division board 8 is 
lereafter called selection dispersion film. 

0035] Also as opposed to the light which this selection dispersion film 8 enters 
rom the field of one of these, and is emitted to the field of another side As the 
;ame selection dispersion characteristic is shown also to the light which enters 
rom the field of said another side and is emitted to one [ said ] field and the 
arrow showed to drawing 3 It is made to penetrate, without scattering the light 
which enters by the incidence angle in the predetermined angle range phi from the 
direction in alignment with said transmission axis P, and acts to an opposite side 
as Idei, the incidence light from other directions is scattered, and it is emitted to 
an opposite side. 

0036] And [ this example / said selection dispersion film 8 ] while making the film 
Dack approach or contact the tip edge of two or more **** 2a of that echelon 
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Drm-like side 2 at the front side of said transparent material 1 as shown in 
rawing 1 and drawing 2 The gap direction of said transmission axis P over the 
forementioned method line H in the front of a film is arranged towards the 
irection of incidence **** 1a of said transparent material 1 to **** h of two or 
lore **** 2a of said transparent material 1 . 

0037] That is, said transparent material 1 and said selection dispersion film 8 are 
rranged by the physical relationship to which the virtual side (not shown) passing 
hrough the tip edge of two or more **** 2a of the echelon form-like side 2 of 
aid transparent material 1 and the back of said selection dispersion film 8 
iecome parallel mutually. 

0038] [ therefore, the outdoor daylight reflective surface 3a on said two or more 
:*** 2a of said transparent material 1 ] To the back of said selection dispersion 
ilm 8, it inclines so that an interval with the back of said selection diffusion film 8 
nay be narrowed toward the direction which keeps away from incidence **** 1a 
>f said transparent material 1. Moreover, the level difference side 2b which rises 
rom 90 degrees or it at a slightly large angle to said **** 2a has faced each 
>ther from across to the back of said selection diffusion film 8. 
0039] Moreover, a Lighting Sub-Division luminosity control means 10 to control 
:he luminosity of the illumination light emitted to said light source 5 from this light 
>ource 5 is made to have in this field light equipment, as shown in drawing 1 . 
0040] The illumination detector 1 1 with which this Lighting Sub-Division 
uminosity control means 10 measures the illumination of external environment 
/the environment of field light equipment), It consists of a means to control the 
uminosity of the illumination light which the photogen 6 of said light source 5 
3mits based on the environmental illumination measured by this illumination 
detector 1 1 , and a means to control the luminosity of said illumination light 
sonsists of a brilliance control circuit 12 and a light source lighting circuit 13. 
[0041] In addition, an acceptance surface is mostly made parallel with the front 
front of the selection dispersion film 8) of field light equipment, and said 
illumination detector 1 1 is arranged so that the same environmental illumination as 
the illumination of the outdoor daylight which enters into field light equipment 
from the front may be measured. 

[0042] Moreover, said brilliance control circuit 1 2 is based on the environmental 
illumination measured by said illumination detector 11. It is what is adjusted so 
that it may become the luminosity range as which the luminosity of the outgoing 
radiation light which emits the luminosity of the illumination light which acts as 
Idei ahead of field light equipment was beforehand determined according to 
environmental illumination from said light source 5. Said light source lighting 
circuit 13 is driven so that the illumination light of the luminosity [ photogen / 6 / 
of said light source 5 ] according to the luminosity value from said brilliance 
control circuit 12 may be emitted. 

[0043] And the reflectance of outdoor daylight according [ on this field light 
equipment and ] to said outdoor daylight reflective surface 3a (reflectance of the 
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effective* film 3), The luminosity control condition of said illumination light by said 
Jghting Sub-Division luminosity control means 10 is set up so that the luminosity 
>f the light emitted ahead of field light equipment may serve as a luminosity range 
>eforehand defined according to the illumination of external environment. 
0044] The above-mentioned field light equipment reflects the outdoor daylight 
vhich enters from the front while emitting the illumination light from said light 
;ource 5 ahead, and is emitted ahead, and said light source 5 is turned on when 
he outgoing radiation light of luminosity sufficient by just the catoptric light of 
he outdoor daylight which enters from the front is not obtained. 
0045] First, if the outgoing radiation course of the illumination light from a light 
;ource 5 is explained, in that course, the illumination light from said light source 5 
vill be taken into drawing 1 from that incidence **** 1a by said transparent 
naterial 1 , as the solid line showed, and the inside of this transparent material 1 
vill be led to it in that length direction. 

0046] And the light which goes to either of two or more level difference sides 2b 
>f the front of a transparent material directly among the illumination light to which 
he inside of said transparent material 1 is led toward the length direction is 
jmitted to the front side of a transparent material 1 from the level difference side 
>b. 

0047] [ moreover, the light which goes to said level difference side 2b toward 
ight 2a other than the light which goes directly, i.e. two or more **** of the front 
>f a transparent material, and the light which progresses toward the back of a 
ransparent material 1 ] While it is reflected by the reflective film 3 on said **** 
>a, and the reflective film 4 on the back of a transparent material, direction is 
changed and the inside of a transparent material 1 is drawn by the repetition in 
he length direction, it enters into either of said two or more level difference sides 
lb, and is emitted from the level difference side 2b. 

.0048] Therefore, most illumination light taken into said transparent material 1 
rom the incidence **** 1 a is emitted from said two or more level difference 
sides 2b without Ross. 

0049] And the illumination light which acted ahead [ of said transparent material 
I ] as Idei enters into said selection dispersion film 8 which the back was made to 
;ounter the front of this transparent material 1 , and has been arranged from that 
>ack. 

.0050] At this time, make said selection dispersion film 8 approach or contact the 
:ip edge of two or more **** 2a of said transparent material 1 , it is arranged, and 
hat back [ moreover, two or more level difference sides 2b of said transparent 
naterial 1 ] Since it has faced each other from across to the back of said 
selection diffusion film 8, most light which acted as Idei from two or more level 
lifference sides 2b of said transparent material 1 is taken into the selection 
Jispersion film 8 from the back without Ross. 

.0051] [ said selection dispersion film 8 / moreover, the gap direction of said 
ransmission axis P over the aforementioned method line / in / as mentioned 
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ibove / the front of a film / H ] Since it is arranged towards the direction of 
ncidence **** 1 a of said transparent material 1 to **** h of two or more **** * 
!a of said transparent material 1 , the illumination light which acted as Idei from 
wo or more level difference sides 2b of said transparent material 1 enters from 
he direction which intersects said selection dispersion film 8 to the transmission 
ixis P. 

0052] And since it has the selection dispersion characteristic of making the light 
vhich enters by the incidence angle in the predetermined angle range phi from the 
Jirection in alignment with the transmission axis P penetrating, and scattering the 
ncidence light from other directions as said selection dispersion film 8 was shown 
n drawing 3 , It acts as Idei from two or more level difference sides of said 
iransparent material 1 , and most illumination light which entered from the 
Erection which intersects said selection dispersion film 8 to the transmission axis 
3 is scattered about with said selection dispersion film 8, and it is ahead emitted 
rom the front. 

!0053] Next, in the course, if the outgoing radiation course of the outdoor daylight 
/vhich enters from the front is explained, the outdoor daylight which entered from 
:he front will be taken into said selection dispersion film 8 from the front by 
drawing 1 , as the dashed line showed. 

[0054] In this case, the inside of the outdoor daylight which enters from the front 
Df said selection dispersion film 8 since outdoor daylight enters by various 
incidence angles from various directions, The outdoor daylight which penetrated 
the outdoor daylight which entered by the incidence angle in the predetermined 
angle range phi from [ of this selection dispersion film 8 ] transmission-axis P, 
without scattering about said selection dispersion film 8, acted to that back as 
Idei, and entered from other directions is scattered about with said selection 
dispersion film 8, and is emitted to that back. 

[0055] [ and the light which penetrated, without scattering about said selection 
dispersion film 8, and acted to the back as Idei ] It is reflected by the outdoor 
daylight reflective surface 3a on two or more **** 2a of said transparent material 
1 , direction is changed, and it enters from the direction which intersects said 
selection dispersion film 8 to that transmission axis P, is scattered about with this 
selection dispersion film 8, and is emitted to that front. 

[0056] Moreover, although the light which entered from the direction besides the 
above, was scattered about with said selection dispersion film 8, and acted to the 
back as Idei does not show the course in a figure, it is reflected in the various 
directions by said outdoor daylight reflective surface 3a, and the catoptric light 
emits it to the front in response to a dispersion operation of said selection 
dispersion film Optical Control Sub-Division board. 

[0057] [ in addition, the light which was scattered about with said selection 
dispersion film 8, and acted to the back as Idei ] Since it enters into said outdoor 
daylight reflective surface 3a by various incidence angles and is reflected in the 
various directions according to the incidence angle to this reflective surface 3a, in 
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hat- catoptric light There is also light which enters from [ the ] transmission— axis 
5 by the incidence angle in the predetermined angle range phi to said selection 
Kspersion film 8 f and the catoptric light is penetrated without scattering about 
;aid selection dispersion film 8, and is emitted to the front. 
0058] In a reflection of the above-mentioned outdoor daylight, / said outdoor 
laylight reflective surface 3a Since it is formed with the reflective film 3 prepared 
>ver the whole ****, respectively on two or more **** 2a of said transparent 
naterial 1, most outdoor daylight which enters from the front of said selection 
lispersion film 8 can be reflected without Ross, and the catoptric light can be 
jmitted from the whole front of said selection dispersion film 8. 
0059] Namely, [ the film ] although said reflective film 3 is formed only on two or 
nore **** 2a of said transparent material 1 **** the level difference side 2b 
>etween said two or more **** 2a rises **** from 90 degrees or it at a slightly 
arge angle to said **** 2a — since it is the standup side of small height 
>reparing on two or more **** 2a, respectively — the interval of the reflective 
llm 3 of **** plurality — **** — most outdoor daylight into which it is small, 
herefore said outdoor daylight reflective surface 3a enters from the front is 
eflected. 

0060] In addition, although it enters from the front, and the light emitted toward 
:he level difference side 2b of said transparent material 1 from the back of this 
selection dispersion film 8 is also in the outdoor daylight scattered about with said 
selection dispersion film 8 and that light enters into a transparent material 1 from 
said level difference side 2b It is reflected by said reflective film 4 in the back of a 
ransparent material 1 , it acts as Idei of the outdoor daylight which entered into 
:his transparent material 1 from either of said two or more level difference sides 
lb, and it is ahead emitted with the catoptric light by said outdoor daylight 
eflective surface 3a. 

#061] [ thus, the outdoor daylight which the above-mentioned field light 
jquipment enters from that front, is taken into said selection dispersion film 8 
rom that front and is emitted to the back of this selection dispersion film 8 ] 
While reflecting according to the outdoor daylight reflective surface 3a on two or 
nore **** 2b of said transparent material 1 , taking the catoptric light into said 
selection dispersion film 8 from the back and being ahead emitted from the front 
rake the illumination light from said light source 5 into said transparent material 1 
rom that incidence **** 1 a, act as Idei from two or more level difference sides 
lb of this transparent material 1 , and that light is taken into said selection 
dispersion film 8 from that back. You make it scattered about with this selection 
dispersion film 8, and it is ahead emitted from that front, and according to this 
leld light equipment, while emitting the illumination light from a light source 5 
ahead, the outdoor daylight which enters from the front can be reflected and it 
:an be emitted ahead. 

.0062] When [ therefore, ] the outdoor daylight of sufficient brightness is obtained 
according to this field light equipment When it acts as Idei only of the catoptric 
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ght'of outdoor daylight, without making a light source 5 turn on and the 
Tightness of outdoor daylight runs short When the shortage of luminosity of the " 

atoptric light of outdoor daylight is compensated by said illumination light and 
•utdoor daylight is not obtained by making said light source 5 turn on and emitting 
»oth illumination light from the catoptric light and said light source 5 of outdoor 
laylight, the illumination light from said light source 5 can be emitted. 
0063] And said selection dispersion film 8 has the transmission axis P which met 
i the direction which inclined in the predetermined direction at an angle of 

theta ] predetermined to the **** H, as mentioned above. The light which enters 
>y the incidence angle in the predetermined angle range phi from the direction in 
ilignment with said transmission axis P is made to penetrate. Have the selection 
lispersion characteristic of scattering the incidence light from other directions, 
ind [ this selection dispersion film 8 ] Since the gap direction of said transmission 
axis P over the aforementioned method line H in the front of a film is arranged at 
:he front side of said transparent material 1 towards the direction of incidence 
ic*** 1a of said transparent material 1 to **** h of two or more **** 2a of said 
-.ransparent material 1 , The illumination light which it is taken into said transparent 
naterial 1 from that incidence **** 1a, and is emitted from two or more level 
difference sides 2b of this light guide plate 1 enters from the direction which 
ntersects said selection dispersion film 8 to that transmission axis P. 
10064] Therefore, according to the above-mentioned field light equipment, most 
illumination light emitted from two or more level difference sides 2b of said 
transparent material 1 can be scattered with said selection dispersion film 8, and 
it can be ahead emitted from the front. 

[0065] [ moreover, the light which acted to the back of said selection dispersion 
film 8 as Idei without being entered and scattered about by the incidence angle in 
the predetermined angle range phi from / of this selection dispersion film 8 / 
transmission-axis P from the front of said selection dispersion film 8 among the 
entering outdoor daylight ] While it is reflected by said outdoor daylight reflective 
surface 3a, changing direction, entering from the direction which intersects said 
selection dispersion film 8 to that transmission axis P, being scattered about with 
this selection dispersion film 8 and being emitted to that front Since it is 
scattered about with said selection dispersion film 8, and it acts to the back as 
Idei, it is reflected in the various directions by said outdoor daylight reflective 
surface 3a and the outdoor daylight which entered from other directions is 
emitted to the front in response to a dispersion operation of said selection 
dispersion film 8, Most outdoor daylight which enters from the front can be 
scattered, and it can be emitted ahead. 

[0066] Therefore, according to the above-mentioned field light equipment, the 
illumination light from a light source 5 and the catoptric light of the outdoor 
daylight which enters from the front can be diffused broadly, and it can act ahead 
as Idei, and they can make large luminance distribution of the outgoing radiation 
light. 
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0067] [ furthermore, the illumination light which was taken into said transparent 
naterial 1 from the incidence **** 1 a according to the above-mentioned field 
ight equipment ] Since it is made to act as Idei from said two or more level 
lifference sides 2b of the front of this transparent material 1 , the reflective film 3 
s formed on several different **** 2a from said two or more level difference 
;ides of said transparent material 1 and said outdoor daylight reflective surface 3a 
s formed, The outgoing radiation rate of the illumination light which it acts as Idei 
rom said light source 5, it is led by said transparent material 1 , and is emitted 
rom said two or more level difference sides 2b, While it is possible to choose 
iniquely the reflectance of the outdoor daylight by said outdoor daylight reflective 
surface 3a, respectively, therefore making high the outgoing radiation rate of said 
llumination light and raising the use efficiency of the illumination light from a light 
source 5, reflectance of the outdoor daylight by said outdoor daylight reflective 
surface 3a can be made high, and the use efficiency of outdoor daylight can be 
aised. 

0068] Moreover, the reflectance of outdoor daylight make a Lighting Sub— Division 
uminosity control means 10 to control the luminosity of the illumination light 
jmitted to said light source 5 from this light source 5 in the above-mentioned 
leld light equipment have, and according to said outdoor daylight reflective 
surface 3a, Since the luminosity control condition of said illumination; light by said 
Jghting Sub-Division luminosity control means 10 is set up so that the luminosity 
yf the light emitted ahead of field light equipment may serve as a luminosity range 
beforehand defined according to the illumination of external environment, In the 
snvironment of the large illumination range of high illumination, the light of suitable 
uminosity can be emitted from low illumination to the environmental illumination. 
#069] namely, it changes with illumination of external environment, and even 
when the suitable luminosity of the outgoing radiation light which field light 
squipment emits has the the same luminosity of outgoing radiation light, it is too 
dark in outgoing radiation light being too dazzling depending on environmental 
llumination. 

[0070] Therefore, in this example [ the reflectance (reflectance of the reflective 
ilm 3) of said outdoor daylight reflective surface 3a ] for example, the direct rays 
Df a summer — [ catoptric light / of the outdoor daylight which sets up so that 
:he outgoing radiation light of the suitable luminosity which is not too dazzling may 
De obtained also under the environment over the following 100000 luxs of high 
llumination, and is reflected by said outdoor daylight reflective surface 3a ] 
Dutgoing radiation luminosity by both illumination light from said light source 5 
[however, when environmental illumination is almost 0 lux) He is trying for the 
outgoing radiation luminosity only by the illumination light to control the luminosity 
of the illumination light which acts as Idei by said Lighting Sub-Division luminosity 
control means 1 0 according to environmental illumination from said light source 5 
to become the suitable luminosity according to environmental illumination. 
.0071] Also when [ therefore, ] emitting only the catoptric light of outdoor daylight 
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iccording to the above-mentioned field light equipment, without making a light 
;ource 5 turn on in the environment where the outdoor daylight of sufficient 
tightness is obtained Also when compensating the shortage of luminosity of the 
catoptric light of outdoor daylight with said Lighting Sub-Division by making said 
ight source 5 turn on in the environment which runs short of the brightness of 
>utdoor daylight, and emitting both illumination light from the catoptric light and 
;aid light source 5 of outdoor daylight Moreover, also when emitting the 
llumination light from said light source 5 in the environment where outdoor 
iaylight is not obtained, according to the illumination of said environment, the light 
>f suitable luminosity can be emitted to the environmental illumination. 
0072] And even if the above-mentioned field light equipment does not make a 
ight source 5 turn on in the environment where the outdoor daylight of sufficient 
Drightness is obtained, it can emit the light of suitable luminosity to environmental 
llumination only by the catoptric light of outdoor daylight. Also when [ moreover, ] 
compensating the shortage of luminosity of the catoptric light of outdoor daylight 
with said Lighting Sub-Division by making said light source 5 turn on in the 
snvironment which runs short of the brightness of outdoor daylight, and emitting 
Doth illumination light from the catoptric light and said light source 5 of outdoor 
daylight In order that the outgoing radiation luminosity by both the catoptric light 
of outdoor daylight and said illumination light may just control the luminosity of 
the illumination light which acts as Idei from said light source 5 to become 
suitable luminosity to environmental illumination, there may be little power 
consumption of said light source 5. 

[0073] The above-mentioned field light equipment is what is used for 2 way 
display device which displays both the reflected type display using outdoor 
daylight, and the penetrated type display using the illumination light from field light 
equipment, for example. Since this field light equipment is what can reflect the 
outdoor daylight which enters from the front and can be emitted ahead while 
emitting the illumination light from a light source 5 ahead, it can constitute said 2 
way display device, without using a transflective light reflector. 
[0074] Namely, what is necessary is just to arrange the nonluminescent type 
display objects 15, such as a liquid-crystal-display element, to the front side of 
this field light equipment at drawing 1 , as the imaginary line (two-dot chain line) 
showed when it constitutes 2 way display device using the above-mentioned field 
light equipment. 

[0075] Since this 2 way display device does not need a transflective light 
reflector, it can use efficiently the illumination light from field light equipment, and 
the outdoor daylight which enters from the front, and can display a bright picture. 
[0076] [ namely, 2 way display device using a transflective light reflector ] The 
illumination light from field light equipment penetrates this transflective light 
reflector with the transmissivity according to reflection/penetration characteristic 
of said transflective light reflector, and enters into a display object from that 
back. Moreover, since the outdoor daylight which entered from the front of said 
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:JispJay object penetrates this transflective light reflector with the reflectance 
jccordingto reflection/penetration characteristic of said transflective light 
eflector and enters into said display object from that back, neither the 
llumination light from field light equipment nor the outdoor daylight which enters 
rom the front can be used efficiently. 

£077] [ on the other hand, 2 way display device using the field light equipment of 
:he above-mentioned example ] [ light equipment ] theoretically while said field 
ight equipment emits the light from a light source 5 at the outgoing radiation 
efficiency of about 1 00% Since it does not reflect at the reflective efficiency of 
about 1 00% and the outdoor daylight which enters from the front moreover does 
lot need a transflective light reflector, either, the illumination light from field light 
equipment and the outdoor daylight which enters from the front can be used 
efficiently, and can display a bright picture. 

'0078] Moreover, since said field light equipment emits the illumination light from a 
ight source 5, and the catoptric light of the outdoor daylight which enters from 
:he front as a large light of luminance distribution, this 2 way display device has a 
arge angle of visibility. 

!0079] In addition, for convenience, although the echelon form-like side 2 of the 
iransparent material 1 was expanded greatly and shown, the smallenfbne of the 
Ditch of the level difference side 2b of said echelon form-like side 2 is good in 
drawing 1 . 

[0080] That is, when using a dot matrix type liquid-crystal-display element for 
said nonluminescent type display object 15, for example, it is desirable for it to be 
almost the same as the pixel pitch of said liquid-crystal-display element, or to 
ncrease the pitch of the level difference side 2b of the echelon form-like side 2 
}f said transparent material 1 about several times of a pixel pitch. 
.0081] Since the illumination light from a light source 3 will act as Idei in the' 
above-mentioned pitch from two or more level difference sides 2b of said 
iransparent material 1, the light will be scattered about with the selection 
dispersion film 8, it will become the light of almost uniform luminance distribution 
and it will be emitted, if it does in this way, All the picture element parts of said 
iquid-crystal-display element can be entered, and a good picture without the chip 
Dmission of a pixel can be displayed. 

.0082] moreover, [ said 2 way display device ] under the environment where 
Dutdoor daylight is obtained like the usual high-reflective-liquid-crystal display 
device Direction of a screen is used choosing so that outdoor daylight may mainly 
De taken in from the direction which inclined to the superior border side (it is 
. in / a figure is carried out and / 1 ] left-hand side) of a screen to **** of a 
screen, and the display is observed from the direction which inclined in the 
direction of an inferior border of a screen (it is the right in drawing 1 ) 5 to 60 
degrees to **** of said screen. 

.0083] When [ therefore, ] it constitutes 2 way display device using the above- 
nentioned field light equipment It is desirable to design field light equipment so 

ittp://dossier1 jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A°/o2F%2Fdossier1%2... 28-09-2006 



IP.2000-1 06021 ,A [CLAIM + DETAILED DESCRIPTION] Page 18 of 27 ; 

hat'the main outgoing radiation directions of the catoptric light (dispersion light) 
>f outdoor daylight may become in the direction which inclined to one way 5 to 60 
Jegrees to **** H of said selection dispersion film 8, and to arrange this field light 
jquipment towards the observation direction of a display of the main outgoing 
adiation directions of the catoptric light of that outdoor daylight of a display 
device. 

0084] That is, the main outgoing radiation directions of the catoptric light which 
s reflected by said outdoor daylight reflective surface 3a, is scattered about with 
said selection dispersion film 8, and is emitted to the front in the above- 
nentioned field light equipment are decided by direction of the transmission axis 
3 of said selection dispersion film 8, and the inclination angle of said outdoor 
daylight reflective surface 3a. 

0085] [ and the gap direction of the transmission axis P over **** H of the 
selection dispersion film / in / as shown in drawing 2 / for said selection 
dispersion film 8 / the front / 8 ] When arranging towards the direction of 
ncidence **** 1 a of said transparent material 1 to **** h of two or more **** 
2a of said transparent material 1 For example, the inclination angle theta of said 
transmission axis P over **** H of said selection dispersion film 8 is carried out 
within the limits of 40 to 80 degrees. In the outdoor daylight reflective surface 3a 
which consists of a reflective film 3 prepared on two or more **** 2b of said 
transparent material 1, the back of said selection dispersion form 8 is received. It 
is made to incline so that an interval with the back of said selection dispersion 
film 8 may be narrowed toward the direction which keeps away from incidence 
**** 1a of said transparent material 1. If the inclination angle alpha of said 
outdoor daylight reflective surface 3a over **** H of said selection dispersion film 
8 is set up within the limits of 60 to 80 degrees [ the catoptric light of said 
outdoor daylight ] while making it mainly act in the **** direction by the side of 
opposite to drawing 2 as Idei of the main outgoing radiation direction in incidence 
**** 1a of said transparent material 1 to **** H of said selection dispersion film 
8 as the dashed line F showed The Idei angle (angle to **** H of the selection 
dispersion film 8) gamma can be made into the range of 5 to 60 degrees. 
[0086] [ in addition, the inclination angle alpha of said outdoor daylight reflective 
surface 3a over **** H of said selection dispersion film 8 ] Since it has an 
alpha+beta =90 degree relation to the inclination angle (gap angle of **** H of the 
selection dispersion film 8, and **** h of the outdoor daylight reflective surface 
3a) beta of said outdoor daylight reflective surface 3a over the back of said 
selection dispersion film 8, What is necessary is to lean 10-30 degrees of the 
**** H to a counter direction in incidence **** 1 a of said transparent material 1 
to **** h of two or more **** 2a of said transparent material 1, and just to 
arrange said selection dispersion film 8, in order to make it make it mainly act in 
the above-mentioned direction as Idei of the catoptric light of outdoor daylight. 
[0087] Furthermore, the reflectance of outdoor daylight said field light equipment 
makes a Lighting Sub-Division luminosity control means 10 to control the 
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umiposity of the illumination light emitted to a light source 5 from this light 
;ource 5 have, and according to said outdoor daylight reflective surface 3a, In 
>rder to set up the luminosity control condition of said illumination light by said 
Jghting Sub-Division luminosity control means 10 so that the luminosity of the 
ight emitted ahead of field light equipment may serve as a luminosity range 
>eforehand defined according to the illumination of external environment, The 
ibove-mentioned 2 way display device using this field light equipment can obtain 
he display of suitable screen luminosity from low illumination to that 
snvironmental illumination in the environment of the large illumination range of 
ligh illumination. 

0088] In addition, in the above-mentioned 2 way display device, the outdoor 
laylight which enters from the front penetrates said display object 1 5, and enters 
nto field light equipment. Moreover, outgoing radiation light from said field light 
jquipment ([ illumination light / the catoptric light of outdoor daylight, or / the 
;atoptric light of said outdoor daylight and the illumination light from a light source 
> / both ] in the environment where outdoor daylight is obtained) In the 
jnvironment where outdoor daylight is not obtained, since the illumination light 
rom a light source 5 penetrates said display object 1 5 and is emitted ahead 
the ], screen luminosity is decided by the reflectance of the outdoor daylight by 
he outdoor daylight reflective surface 3a of said field light equipment and the 
uminosity of the illumination light from a light source 5, and transmissivity of said 
lisplay object 15. 

0089] Therefore, what is necessary is just to set up the reflectance of the 
>utdoor daylight by said outdoor daylight reflective surface 3a, and the luminosity 
;ontrol condition of said illumination light by said Lighting Sub-Division luminosity 
;ontrol means 1 0 so that said screen luminosity may serve as a luminosity range 
n which it was beforehand provided according to the illumination of external 
jnvironment when using said field light equipment for 2 way display device. 
0090] [ namely, the suitable screen luminosity according to environmental 
llumination ] For example, it is 400 to 4000 knitting at environmental illumination 
>f 1000 luxs like the interior of a room at the time of making 20 to 200 knitting, 
ind the interior illumination in daytime or the night turn on with environmental 
llumination of 50 luxs like streetlight-izing at night in 30 to 300 knitting, and 
>nvironmental illumination of 30000 luxs like the shade of a tree at the time of 
ine weather. 

0091] When [ therefore, ] using said field light equipment for 2 way display device 
the luminosity of the illumination light from said light source 5 / with the Lighting 
5ub-Division luminosity control means 10 / the screen luminosity to 
snvironmental illumination ] What is necessary is just to control according to 
snvironmental illumination to become the luminosity expressed with the quadratic 
unction which is satisfied with the environmental illumination of 50 luxs of the 
ange of 400 to 4000 knitting with 20 to 200 knitting, and the environmental 
llumination of 1000 luxs at 30 to 300 knitting, and the environmental illumination 
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)f 30000 Juxs, respectively. 

£092] In addition, although the reflective film 4 is formed in the back of the 
ransparent material 1 in the above-mentioned example The reflective film 4 of 
:his back may be omitted, even if this reflective film 4 does not exist, can carry 
>ut total internal reflection of the illumination light taken into said transparent 
material 1 from that incidence **** 1 a by the interface of the transparent 
naterial back and the open air (air), and can be led in the length direction of a 
ransparent material 1 . 

0093] Moreover, although the selection dispersion film 8 which has the selection 
dispersion characteristic shown in drawing 2 as an Optical Control Sub-Division 
joard arranged to the front side of a transparent material 1 was used in the 
above-mentioned example While said Optical Control Sub-Division board's taking 
n from the front said not only selection dispersion film 8 but the outdoor daylight 
which enters from the front, and acting to the back as Idei of it, taking in the 
catoptric light of said outdoor daylight reflected by said outdoor daylight reflective 
surface 3a from the back and emitting it to the front What is necessary is to take 
n from the back the illumination light emitted from two or more level difference 
sides 2b of said transparent material 1 , and just to have the function which the 
ight is scattered and is emitted to the front. 

.0094] Drawing 4 is some side views of other Optical Control Sub-Division boards, 
and this Optical Control Sub-Division board 9 consists of an optical louver-like 
ilm. This Optical Control Sub-Division board 9 is hereafter called louver film. 
.0095] The two or more rows oblong photic region 9a to which this louver film 9 
/vas along one way is mutually formed in parallel considering the filmy scattering 
ayer 9b as a boundary layer. The interface of the both-sides side of each of that 
Dhotic region 9a and said scattering layer 9b forms a slope which inclined in the 
Dredetermined direction by predetermined angle theta' to **** H' of a film, 
'espectively. In addition, said photic region 9a consists of colorless transparent 
'esin etc., and said scattering layer 9b consists of white transparent resin etc. 
.0096] This louver film 9 has transmission-axis P' which met in the inclination 
direction of the interface of the both-sides side of said photic region 9a, and said 
scattering layer 9b. It acts as Idei, without scattering the light which enters into 
said photic region 9a by incidence angle phi' of predetermined angle within the 
imits from [ the ] transmission-axis P', and has the characteristic of scattering 
the light which enters into said photic region 9a from other directions by said 
scattering layer 9b, and emitting it. 

[0097] Also as opposed to the light which this louver film 9 enters from the field 
of one of these, and is emitted to the field of another side As the same dispersion 
characteristic is shown also to the light which enters from the field of said 
another side and is emitted to one [ said ] field and the arrow showed to drawing 
4 The straight line passing through the one end edge (edge by the side of the 
Front of a film) of one scattering layer 9b of the scattering layers 9b which adjoin 
said photic region 20 from the direction in alignment with said transmission-axis 
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?'? and the other end edge (edge by the side of the film back) of the scattering 
ayer 9b of another side, Make it penetrate, without scattering the light which 
inters by incidence angle phi' of the angle range which the straight line passing 
hrough the other end edge (edge by the side of the film back) of one [ said ] 
;cattering layer 9b and the one end edge (edge by the side of the front of a film) 
>f the scattering layer 9b of another side makes, and it acts to an opposite side 
is Idei. The incidence light from other directions is scattered and it is emitted to 
in opposite side. 

.0098] [ said louver film 9 ] while making the film back approach or contact the tip 
idge of two or more **** 2a of that echelon form-like side 2 at the front side of 
i transparent material 1 as well as the above-mentioned example when using this 
ouver film 9 What is necessary is just to arrange the gap direction of said 
ransmission-axis P' to aforementioned method line H' in the front of a film 
owards the direction of incidence **** 1a of said transparent material 1 to **** 
i of two or more **** 2a of said transparent material 1 . 

0099] Thus, if said louver film 9 is arranged as mentioned above to a transparent 
naterial 1 Since the illumination light which it is taken into said transparent 
naterial 1 from the incidence **** 1a, and is emitted from said two or more level 
lifference sides 2b enters from the direction which intersects said louver film 9 to 
he transmission-axis P\ Most illumination light emitted from two or more level 
lifference sides 2b of said transparent materia! 1 can be scattered with said 
ouver film 9, and it can be emitted ahead. 

0100] [ moreover, the light which acted to the back of said louver film 9 as Idei 
vithout being entered and scattered about by incidence angle phi' of 
>redetermined angle within the limits from / of this louver film 9 / transmission- 
's P' from the front of said louver film 9 among the entering outdoor daylight ] 
Vhile it is reflected by said outdoor daylight reflective surface 3a, changing 
Hrection, entering from the direction which intersects said louver film 9 to that 
ransmission-axis P\ being scattered about with this louver film 9 and emitted to 
hat front Since it is scattered about with said louver film 9, and it acts to the 
»ack as Idei, it is reflected in the various directions by said outdoor daylight 
effective surface 3a and the outdoor daylight which entered from other directions 
s emitted to the front in response to a dispersion operation of said louver film 9, 
/lost outdoor daylight which enters from the front can be scattered, and it can be 
:mitted ahead. 

0101] Therefore, the illumination light from said light source 5 and the catoptric 
ght of the outdoor daylight which enters from the front can be diffused broadly, 
md it can act ahead as Idei, and they can make large luminance distribution of the 
•utgoing radiation light. 

0102] [ moreover, the main outgoing radiation directions of the catoptric light 
/hich is reflected by said outdoor daylight reflective surface 3a, is scattered 
ibout with said louver film 9 and emitted to the front also when using said louver 
ilm 9 ] Although decided by direction of transmission-axis P' of said louver film 9, 
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ind ±he inclination angle of said outdoor daylight reflective surface 3a When said 
ouver film 9 is arranged as mentioned above to said transparent material 1 f For* 
example, carry out the inclination angle of said transmission-axis P' to **** H' of 
>aid louver film 9 within the limits of 40 to 80 degrees, and the back of said louver 
llm 9 is received in said outdoor daylight reflective surface 3a. It is made to 
ncline so that an interval with the back of said louver film 9 may be narrowed 
:oward the direction which keeps away from incidence **** 1a of said transparent 
naterial 1 . If the inclination angle of said outdoor daylight reflective surface 3a 
:>ver **** H' of said louver film 9 is set up within the limits of 60 to 80 degrees It 
^an be made to mainly act in the direction which inclined in the **** direction by 
:he side of opposite 5 to 60 degrees as Idei of the catoptric light of said outdoor 
daylight in incidence **** 1 a of said transparent material 1 to **** H' of said 
ouver film 9. 

0103] Moreover, although the reflective film 3 is formed on two or more **** 2a 
}f a transparent material 1 and the outdoor daylight reflective surface 3a is 
"ormed with these reflective films 3 in the 1st example of the above, as long as 
:he reflective surface of outdoor daylight is a field which is different in two or 
more level difference sides 2b which are illumination-light Idei sides of said 
iransparent material 1 , you may form it in other fields. 

.0104] Drawing 5 is the 2nd example of this invention the side view of the shown 
"ield light equipment, and [ this example ] The ** which does not prepare a 
-eflective film on two or more **** 2a of the echelon form-like side 2 of said light 
guide plate 1 , These **** 2a are made into an optical penetration side, it migrates 
to that whole back, the specular reflexion film 4 which consists of a vapor 
deposition film of high reflectance metal, such as aluminum or silver, is formed in 
the back of said transparent material 1, and the outdoor daylight reflective 
surface 4a is formed in it with this reflective film 4. 

[0105] In addition, although this example makes two or more **** 2a of a light 
guide plate 1 an optical penetration side and the outdoor daylight reflective 
surface 4a is formed in the back of said transparent material 1 It is the 
composition as said 1st example also with same light source 5 and Lighting Sub- 
Division luminosity control means 10 as the 1st example mentioned above in 
which other composition of said transparent material is the same. Furthermore, 
since the Optical Control Sub-Division board arranged to the front side of a 
transparent material 1 is also the selection dispersion film 8 or the louver film 9 
mentioned above, the overlapping explanation attaches and omits a same sign to a 
figure. 

[0106] Since the outdoor daylight reflective surface 4a is formed in the whole 
back of said transparent material 1 according to the field light equipment of this 
example. Most outdoor daylight which enters from the front of said Optical 
Control Sub-Division board (the selection dispersion film 8 or louver film 9) can be 
reflected that there is not still Ross, and the catoptric light can be emitted from 
said Optical Control Sub-Division board 8 and the whole front of 9. 
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Q1Q7] Moreover, since the reflective film 4 is formed in a field (transparent 
naterial back) which is different in two or more level difference sides 2b which are 
lumination-light Idei sides of said transparent material 1 also in this example and 
;aid outdoor daylight reflective surface 4a is formed, The outgoing radiation rate 
>f the illumination light which it acts as Idei from said light source 5, it is led by 
;aid transparent material 1, and is emitted from said two or more level difference 
;ides 2b, While it is possible to choose uniquely the reflectance of the outdoor 
laylight by said outdoor daylight reflective surface 4a T respectively, therefore 
naking high the outgoing radiation rate of said illumination light and raising the use 
jfficiency of the illumination light from a light source 5, reflectance of the outdoor 
laylight by said outdoor daylight reflective surface 4a can be made high, and the 
ise efficiency of outdoor daylight can be raised. 

0108] In addition, the above-mentioned field light equipment can be widely used 
is a Lighting Sub-Division panel using not only 2 way display device but the light 
rom the light source arranged to the side, for example, and the outdoor daylight 
vhich enters from the front etc. 

0109] Furthermore, although the end side of the light guide plate 1 was made into 
icidence **** 1a in the above-mentioned example A symmetrical-shaped thing is 
;ufficient as said light guide plate 1 across the intermediate part of the length 
lirection which made **** of both ends incidence **** and formed the front in 
he echelon form-like side which becomes low gradually toward the intermediate 
•art of a transparent material from the both-ends side, for example. 
01 10] What is necessary is just to arrange the Optical Control Sub-Division 
>oard which has the symmetrical dispersion characteristic across the 
itermediate part of the length direction in the front side of said transparent 
naterial and to arrange, while arranging a light source to the side of incidence 

of the both ends of this light guide plate, respectively, when using the 
ransparent material of such composition. 
0111] 

Effect of the Invention] The transparent material emitted from two or more level 
lifference sides of the front which the field light equipment of this invention took 
n the illumination light from incidence ****, and was formed in the echelon form- 
ke side, The outdoor daylight reflective surface established in a different field 
rom said level difference side of said transparent material, and the light source 
vhich said incidence **** was made to counter the side of said transparent 
naterial, and has been arranged, While make the back counter the front of said 
ransparent material, and it is arranged, and taking in the outdoor daylight which 
jnters from the front from the front, acting to the back as Idei, taking in the 
:atoptric light of said outdoor daylight reflected by said outdoor daylight reflective 
;urface from the back and being emitted to the front Since it is characterized by 
laving the Optical Control Sub-Division board which said illumination light emitted 
rom said two or more level difference sides of said transparent material is taken 
i from the back, and the light is scattered, and is emitted to the front, while 
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smittingihe illumination light from said light source ahead The outdoor daylight 
which enters from the front can be reflected and it can be emitted ahead. 
"01 12] When the outdoor daylight of sufficient brightness is obtained according to 
:his field light equipment When it acts as Idei only of the catoptric light of outdoor 
daylight, without making a light source turn on and the brightness of outdoor 
daylight runs short When the shortage of luminosity of the catoptric light of 
outdoor daylight is compensated by said illumination light and outdoor daylight is 
lot obtained by making said light source turn on and emitting both the catoptric 
ight of outdoor daylight, and the illumination light from said light source Since the 
llumination light from said light source can be emitted, 2 way display device which 
displays both the reflected type display using outdoor daylight and the penetrated 
:ype display using the illumination light from field light equipment can be 
constituted without using a transflective light reflector. 

.0113] In this field light equipment, [ said outdoor daylight reflective surface ] By 
Dreparing a reflective film on **** of the plurality of said transparent material, 
-espectively, or preparing a reflective film in the whole back of said transparent 
-naterial It is desirable to form in two or more said **** top or the transparent 
naterial back, by doing in this way, most outdoor daylight which enters from the 
rront of said Optical Control Sub-Division board can be reflected without Ross, 
and the catoptric light can be emitted from the whole front of said Optical Control 
Sub-Division board. 

.0114] Furthermore, said Optical Control Sub-Division board has the transmission 
axis which met in the direction which inclined in the predetermined direction at an 
angle of predetermined to the ****, for example. What has the selection 
dispersion characteristic which it acts as Idei, without scattering the light which 
snters by the incidence angle of predetermined angle within the limits from the 
direction in alignment with said transmission axis, and the light which enters from 
Dther directions is scattered, and is emitted is desirable. 

[01 15] Moreover, [ the board / a scattering layer with an oblong filmy photic 
'egion along one way ] while two or more rows of said Optical Control Sub- 
Division board are mutually formed in parallel as a boundary layer The interface of 
the both-sides side of each of that photic region and said scattering layer forms a 
slope which inclined in the predetermined direction at an angle of predetermined 
to **** of said Optical Control Sub-Division board, respectively. It may act as 
Idei, without scattering the light which enters into said photic region by the 
incidence angle of predetermined angle within the limits from [ which met in the 
inclination direction of the interface of the both-sides side of said photic region, 
and said scattering layer ] a transmission axis, and may have the characteristic of 
scattering the light which enters into said photic region from other directions by 
said scattering layer, and emitting it. 

[0116] And when using the Optical Control Sub-Division board which has the 
characteristic of one of the above, it is desirable to arrange the gap direction of 
said transmission axis over the aforementioned method line [ in / for this Optical 
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Dontrol Sub-Division board / that front ] towards the incidence **** direction of 
>aid transparent material to **** of two or more **** of said transparent 
naterial. 

"0117] Thus, if the Optical Control Sub-Division board which has the 
characteristic of one of the above is arranged as mentioned above to said 
ransparent material Since the illumination light which it is taken into said 
iransparent material from the incidence ****, and is emitted from said two or 
nore level difference sides enters from the direction which intersects said Optical 
Control Sub-Division board to the transmission axis, Most illumination light 
jmitted from two or more level difference sides of said transparent material can 
>e scattered with said Optical Control Sub-Division board, and it can be emitted 
ihead. 

0118] [ moreover, the light which acted to the back of said Optical Control Sub- 
Division board as Idei without being entered and scattered about by the incidence 
mgle of predetermined angle within the limits from / of this Optical Control Sub- 
Division board / a transmission axis from the front of said Optical Control Sub- 
Division board among the entering outdoor daylight ] While it is reflected by said 
>utdoor daylight reflective surface, changing direction, entering from the direction 
vhich intersects said Optical Control Sub-Division board to that transmission 
ix'is, being scattered about with this Optical Control Sub-Division board and 
jmitted to that front Since it is scattered about with said Optical Control Sub- 
Division board, and it acts to the back as Idei, it is reflected in the various 
lirections by said outdoor daylight reflective surface and the outdoor daylight 
vhich entered from other directions is emitted to the front in response to a 
lispersion operation of said Optical Control Sub-Division board, most outdoor 
laylight which enters from the front can be scattered, and it can be emitted 
ihead. 

01 19] Therefore, the illumination light from said light source and the catoptric 
ight of the outdoor daylight which enters from the front can be diffused broadly, 
ind it can act ahead as Idei, and they can make large luminance distribution of the 
>utgoing radiation light. 

0120] [ the directions ] although the main outgoing radiation directions of the 
:atoptric light which is reflected by said outdoor daylight reflective surface, is 
mattered about with said Optical Control Sub-Division board in this field light 
jquipment, and is emitted to that front are decided by direction of the 
ransmission axis of said Optical Control Sub-Division board, and the inclination 
ingle of said outdoor daylight reflective surface When arranging said Optical 
Control Sub-D ivision board as mentioned above to said transparent material, the 
iclination angle of said transmission axis over **** of said Optical Control Sub- 
)ivision board is carried out within the limits of 40 to 80 degrees. In the outdoor 
laylight reflective surface established in a different field from said level difference 
ide of said transparent material, the back of said Optical Control Sub-Division 
•oard is received. If it is made to incline so that an interval with the back of said 
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Optical Control Sub-Division board may be narrowed toward the direction which 
^eeps away from incidence **** of said transparent material and the inclination* 
angle of said outdoor daylight reflective surface over **** of said Optical Control 
Sub-Division board is set up within the limits of 60 to 80 degrees It can be made 
:o mainly act in the direction which inclined in the **** direction by the side of 
opposite 5 to 60 degrees to incidence **** of said transparent material as Idei of 
:he catoptric light of said outdoor daylight to **** of said Optical Control Sub- 
Division board. 

[0121] Moreover, the reflectance of outdoor daylight make a Lighting Sub-Division 
uminosity control means to control the luminosity of the illumination light emitted 
:o said light source from this light source in this field light equipment have, and 
according to said outdoor daylight reflective surface, When it is desirable to set 
jp so that the luminosity of the light emitted ahead of field light equipment may 
serve as a luminosity range beforehand defined according to the illumination of 
sxternal environment and it carries out the luminosity control condition of said 
Humiliation light by said Lighting Sub-Division luminosity control means in this 
/vay Also when emitting only the catoptric light of outdoor daylight, without making 
a light source turn on in the environment where the outdoor daylight of sufficient 
Drightness is obtained Also when compensating the shortage of luminosity of the 
catoptric light of outdoor daylight by said illumination light by making said light 
source turn on in the environment which runs short of the brightness of outdoor 
daylight, and emitting both illumination light from the catoptric light and said light 
source of outdoor daylight Moreover, also when emitting the illumination light from 
said light source in the environment where outdoor daylight is not obtained, 
according to the illumination of said environment, the light of suitable luminosity 
san be emitted to the environmental illumination. 



[Translation done.] 
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